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$\pi(x)=\#$ {$p$ : $|p\leq x$ }
$\Lambda(n)=$
$\Psi(x)=\sum_{xn\leq}\Lambda(n)$






$\zeta(s)$ 1 )) $-$
$\pi(x)=1\mathrm{i}(_{X})+o(x^{\frac{1}{2}})+\epsilon$













\iota $M=PSL(2, \mathrm{Z})\backslash H^{2}$ Iwaniec
–
$1\leq T\leq\sqrt{x}(\log x)^{-2}$
$\Psi(x)=X+X\frac{1}{2}\tau r_{j}\sum_{||<\tau}\frac{x^{ir_{j}}}{\rho_{j}}+O(\frac{x}{T}$ log log $x)$







$PSL(2, \mathrm{z})$ $\mathrm{Q}$ 2
2
‘ Iwaniec \psi explicit formula
$PSL(2, \mathrm{Z})$














D- ( orbifold) \Psi ex-
plicit formula
$. \sum_{|r_{\mathrm{j}}|<\tau}x^{i}rj$
Hejhal [H1] \Psi explicit formula
3









Y Kuznetsov formula 2
2
$\sum_{j=1}^{\infty}aj(m)\overline{aj(n)}h(r_{j})+$ ( $\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{t}\mathrm{i}$ spect)
$=( \delta_{n,m}-\mathrm{t}\mathrm{y}\mathrm{P}^{\mathrm{e}})+\sum_{1C=}^{\infty}\frac{S(n,m.C)}{c}.\hat{h}(\frac{\sqrt{nm}}{c})$
spectral side $a_{j}(n)$ $j$- Maass
form n\leftrightarrow Fourier $\mathrm{K}\mathrm{s}$
$h(r_{j})$
test function arithmetic side







































$D=( \frac{a,b}{\mathrm{Q}})=\langle 1, \omega, \Omega, \omega\Omega\rangle \mathrm{Q}$
$\omega^{2}=a_{\text{ }}$ $\Omega^{2}=b_{\text{ }}$ $\omega\Omega+\Omega\omega=0$
$x=x_{0}+x_{1}\omega+x_{2}\Omega+X3\omega\Omega$ $(x_{j}\in \mathrm{Q})$
$D$ division al-
gebra $a$” $b$ –
$\theta$ : $Darrow M_{2}(\mathrm{Q}(\sqrt{a}))$
$\theta$ : $x\vdash+(_{b^{\frac{\xi}{\eta}}}$ $\frac{\eta}{\xi})$
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$L^{2}(M)$ wave form $\phi_{j}$ $N$
$L^{2}$ $(\mathrm{F}_{0} (N)\backslash \mathrm{H})$ wave form $\overline{\phi_{j}}$
$\lambda_{j}$
$N$ $\phi_{j}$ conductor
$N$ $j$ $\phi_{j}$ j- wave form
$\overline{\phi_{j}}$
$L^{2}$ $(\mathrm{F}_{0} (N)\backslash \mathrm{H})$ j-
Jacquet-Langlands $\text{ }$ ‘ conduc-
$\mathrm{t}\mathrm{o}\mathrm{r}N$
. 2 $D$ $j$
$N$ ( $N$ $j$ )
$2M$ $D$ division algebra





$p$ $\pi_{p}$ class 1
\tau $p$ $\circ\pi_{p}$ special supercuspidal








‘ $(a, b)=1$ 2 $D$ 3
. Jacquet-Langlands $\{\overline{\phi_{j}}|j=0,1,2, \cdots\}$
$\Gamma_{0}(N)$ newform –
$\sum$ $x^{ir_{j}}$ $=$ $\sum$ $x^{ir_{j}}$
$r_{j}$ for $M$ $r_{j}$ for $\mathrm{r}_{0}(N)$
nevvform
$<< \sum$ $\sum$ $x^{ir_{j}}$
$d|Nr_{j}$ for $\Gamma_{0}(d)$
‘ non-compact case






$M$ 3 )$1$ $H^{3}$ 3
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